Based on the perspective that the diversity of the workforce has implications for attitudes and behaviors at the individual and group levels, this article examines the role of individual differences related to gender, age, formal education, and length of professional experience in the levels of stress caused by the use of information technology (IT) in the daily activities of workers. This phenomenon, termed in the literature as technostress, is studied by identifying and measuring the factors that create technostress (the technostress creator factors: techno-uncertainty, techno-invasion, techno-overload, and technocomplexity). The technostress phenomenon is related to the most varied types of disorders in workers and losses in organizations, such as fatigue, dissatisfaction, anxiety, and reduced productivity. To achieve the goal of this research, we applied structural equation models in a sample of 927 questionnaires completed by 14 different Brazilian public institutions that were distributed among all regions of the country and that were strongly dependent on IT for their main business processes. The results indicate that workers' demographic characteristics relate to one another differently and specifically with the various forms of manifestation of technostress. More precisely, older workers or those with longer professional experience reported greater difficulties with the increase of technological complexity for the execution of tasks (techno-complexity). Women reported being subject to higher levels of technocomplexity and techno-uncertainty, while men indicated feeling greater effects from techno-overload and techno-invasion. We did not detect differences related to the levels of formal education of workers. This study presents the implications of the results for theory and for the everyday life of modern organizations that are increasingly dependent on the use of IT.
Do Individual Characteristics Influence the Types of Technostress Reported by Workers?
Introduction
Currently, public and private organizations are expanding the use of information technology (IT) in their business processes (De Haes, Van Grembergen, & Debreceny, 2013; Garicano & Heaton, 2010) . However, this technological expansion is accompanied by difficulties in adapting workers to the environment and the technological resources that they use. This problem, known as technostress, can have serious negative consequences for workers and organizations, such as reduced productivity and dissatisfaction with work (Tarafdar, Tu, Ragu-Nathan, & Ragu-Nathan, 2007) . In decomposing the phenomenon, the literature that explores this theme explains that technostress is formed by five elements: techno-overload, techno-invasion, techno-insecurity, techno-complexity, and techno-uncertainty (Ragu-Nathan, Tarafdar, Ragu-Nathan, & Tu, 2008; Tarafdar et al., 2007) .
In parallel, managers and researchers in the field of applied psychology are increasingly dedicated to studying the diversity of the workforce and trying to understand its consequences for organizations and workers (Joshi & Roh, 2009; Lau & Murnighan, 1998; Roberson, Ryan, & Ragins, 2017; Williams & O'Reilly III, 1998) . Diversity refers to the existence of differences between individuals, in any attribute, allowing the definition of a large number of analyzable dimensions. However, according to Van Knippenberg, De Dreu, and Homan (2004) , the literature on this field generally focuses on the analysis of differences related to gender, age, race (or ethnicity), ownership, and professional and educational background. In this regard and as stressed by Roberson et al. (2017) , a large number of studies in the field of applied psychology evince the role of workforce diversity in the variations in attitudes and individual and group behaviors in organizations.
The IT literature is also rich in research that finds evidence that the demographic characteristics of users can influence the most diverse aspects of the acceptance and outcome of IT use in organizations (Çoklar & Şahin, 2011; Fuglseth & Sørebø, 2014; He & Freeman, 2010; Venkatesh et al., 2003; Venkatesh & Morris, 2000) . In this connection, Zeithaml, Parasuraman, and Malhotra (2002) indicated the need for research that seeks to identify how individual responses to the use of IT can be influenced by users' individual characteristics. However, we did not find studies that specifically adjusted the focus of the research and deepened the investigation of the role of demographic variables in the factors that created technostress, despite the recent proliferation of studies addressing this theme (Ahmad, Amin, & Wan Ismail, 2014; Ayyagari, Grover, & Purvis, 2011; Fuglseth & Sørebø, 2014; Jena & Mahanti, 2014; Krishnan, 2017; Lee, Lee, & Suh, 2016; Maier, 2014; Ragu-Nathan et al., 2008; Riedl, 2012; Tams, Hill, & Thatcher, 2014; Tarafdar, Tu, & Ragu-Nathan, 2010; Tarafdar et al., 2007; Yan, Guo, Lee, & Vogel, 2013) .
When it is studied, the relationship between the differences in individual users and technostress is only tangential in the area's research, and contradictory results are obtained. In addition to this connection, the knowledge gap that motivated the realization of the present study was the need to relate the demographic variables specifically to the technostress creator factors. Thus, in the present investigation, we seek to find the answer to the following question: do the individual differences in gender, age, educational level, and length of professional experience indicate the existence of statistically relevant differences in relation to technostress? In this regard, the objective of this study was to detect whether personal characteristics related to gender, age, educational level, and length of professional experience influence the manner in which they are impacted by technostress by analysis of the technostress creator factors.
Theoretical and practical reasons justify the realization of this research effort. We used structural equations to detect how groups of workers, segmented from the most common demographic characteristics in studies on diversity (Van Knippenberg et al., 2004) , suffer from the use of technology in the workplace. That is, understanding the role of individual differences in the context of technostress, subdivided by the technostress creator factors, can provide IT managers with information that can contribute to the adoption of actions to counter the problem that are designed specifically for each audience. In addition, this information can serve as a basis for the training of technical staff in IT departments, with a focus on understanding the reactions and needs of each subset of users, segmented by gender, age, level of formal education, and length of professional experience. In the academic field of IT, understanding the role of individual differences in technostress, examined specifically in the context of each factor creating the phenomenon, can help us understand the seemingly contradictory results observed in previous research. Moreover, understanding the dynamics of the relationship between the individual characteristics and the factors that create technostress can provide insights for the analysis of other phenomena present in the IT literature.
Literature review

Technostress creator factors
The expansion of technology use in organizations is accompanied by reports of difficulties in adapting to technology presented by workers who use IT in their work activities (Tarafdar et al., 2007) . This phenomenon is known in the literature as technostress, and its concept was presented for the first time in the early 1980s (Brod, 1984) . Subsequently, in 1997, technostress was conceptualized as being "any negative impact on attitudes, thoughts, behaviors or physiology caused directly or indirectly by the use of technology" (Weil & Rosen, 1997, p.5) . Currently, there is evidence that relates the difficulty of adapting workers to the use of IT in organizational environments to reduced productivity and problems related to anxiety and worker fatigue (Tarafdar et al., 2010 (Tarafdar et al., , 2007 .
According to Riedl (2012) , a central work in the literature on technostress is the study by Ayyagari et al. (2011) , in which specific characteristics of technology (usability, intrusiveness, and dynamism) are investigated in regard to whether they influence IT-related stressors, more precisely, work overload, role ambiguity, job insecurity, work-home conflict, and invasion of privacy. The authors found evidence pointing to the influence of technological characteristics on the studied stressors and their effect on the respondents. Following this line, several studies find significant relationships between technostress and various aspects within the organizational and individual scope. For example, individual productivity, worker satisfaction, organizational commitment, the perceived support received, and the intention to expand IT use are negatively affected by the phenomenon (Ahmad et al., 2014; Fuglseth & Sørebø, 2014; Ragu-Nathan et al., 2008 Tarafdar et al., 2007; Yan et al., 2013) . Tarafdar et al. (2007) clarified that the presence of technostress also increases the general levels of occupational stress. Studying the context of teleworking, Suh and Lee (2017) identified that technostress is negatively related to the work satisfaction of professionals who act under this work modality. Lee et al. (2016) , studying the stress generated by the use of mobile instant messaging after working hours, identified that this variation of stress caused by technology negatively affects workers' productivity and quality of life. Jena (2015) has found evidence that indicates that technostress negatively affects the work satisfaction and organizational commitment of teachers who use IT in the context of collaborative learning.
Most recently, Brooks and Califf (2017) identified that a specific type of technological stress, provoked by the use of social media at work, is negatively related to the performance of workers. Following this line, Hsiao, Shu, and Huang (2017) gathered evidence that the compulsive use of mobile applications is a new source of technostress. , on the basis of previous studies (e.g., Ayyagari et al., 2011; Ragu-Nathan et al., 2008; Tarafdar et al., 2010) , proposed a comprehensive model for technostress that integrates stressors, stress, and organizational outcomes. The authors identified that, ultimately, technostress has a broad impact at the organizational and individual levels, affecting, for example, job satisfaction, employee turnover intention, and organizational commitment. Directing their lens of analysis to the final phase of the use cycle of information systems, Maier, Laumer, Weinert, and Weitzel (2015) identified that the stress caused by the use of social networks is an antecedent to the intention of discontinuing the use of this technology.
Notwithstanding the fact that most of the literature on technostress focuses on the identification of the phenomenon through the use of questionnaires (Sellberg & Susi, 2014) , Riedl (2012) innovates by adopting a neurobiological approach to research. The author found evidence that the levels of cortisol, the hormone most related to stress in humans, increase before the occurrence of failures in information systems used by workers. In this regard, Tams et al. (2014) , in comparing psychometric and physiological methods for stress measurement related to the use of IT, conclude that the complementary use of the two approaches allows a deeper and more holistic understanding of the problem. Following this line of reasoning, a recent study conducted by Baltaci and Gokcay (2016) collected evidence on the potential for detecting stress in computer users through pupil dilation and facial temperature. Sellberg and Susi (2014) also followed an unusual route to research on technostress by studying the phenomenon through a field study associated with the use of questionnaires. The authors concluded that the phenomenon is complex and multidimensional and suggest that researchers should use a mixed research approach.
Some researchers have turned their attention to the study of personality with regard to the use of IT. In this regard, Maier (2012) presents a comprehensive literature review that relates personality to research in the area of information systems. More specifically, some studies have analyzed the phenomenon of technostress from the personality characteristics of workers. For example, Krishnan (2017) identified several significant relationships between workers' responses to technostress and personality traits (the Big Five), in addition to the cultural dimensions of Hofstede. Finally, Hung, Chen, and Lin (2014) identified the role of proactive personality in minimizing the effects of communication overload caused by IT.
In this broad context, an approach frequently used in the literature is the operationalization of technostress by means of the measurement of the technostress creator factors (RaguNathan et al., 2008; Tarafdar et al., 2010) . The authors propose that technostress can be measured in five different dimensions or types of negative effects perceived and reported by IT users: techno-overload (the feeling that they are increasingly working more and faster), techno-invasion (the feeling that it is necessary to sacrifice one's personal life), technocomplexity (the feeling that the technological environment is very complex), techno-uncertainty (the feeling that there are constant technological changes), and techno-insecurity (the fear of losing their jobs to someone who is technologically better prepared).
Demographic characteristics in the use of IT
Demographic or individual characteristics can influence the manner in which users perceive and react to the use of IT, but we still need to understand how this occurs (Zeithaml et al., 2002) . For example, the influence of gender has been observed in several aspects relating to individuals' behavior, for example, emotions, motivation, and cognition (Gabriel & Gardner, 1999; Saleem, Beaudry, & Croteau, 2011) . In this sense, there is evidence that women tend to be more oriented toward interpersonal relationships and are less likely to overestimate their job performance. Men, in turn, seem to be more performance oriented, more aggressive, and more competitive (Barnett & Karson, 1989; Fletcher, 2001; Gabriel & Gardner, 1999; Heinrich, 1991; Wahn, 2003) .
Specifically in relation to the use of IT, in a study on the factors influencing the intention of new technology usage, Venkatesh and Morris (2000) identified that women tend to value more the aspects related to the ease of IT use and consider this issue when assessing the usefulness of a technological solution. Men, in turn, seem to be more orientated by the perception of the technology's utility, that is, how much users believe IT will impact their professional performance. In addition, men tend to be more influenced by extrinsic aspects related to the use of IT, while women are more sensitive to intrinsic aspects (Venkatesh et al., 2003) . In differentiating IT professionals and IT users in the professional environment, identified different results for the groups with regard to organizational results. More specifically, the researchers found that technologyinduced exhaustion has a direct effect on the job satisfaction, organizational commitment, and turnover intention of IT users, but for IT professionals, this effect is only indirect. Laumer, Maier, Eckhardt, and Weitzel (2016) studied employee resistance to IT-induced change and identified mixed results for the role of the variables gender, age, and professional experience in perceived ease of use, usefulness, and perceptual resistance to change.
Proceeding on the topic, Huffman, Whetten, and Huffman (2013) gathered studies that indicate that men exhibit more positive attitudes regarding the use of computers and a lower level of anxiety regarding the use of technology and are more comfortable with the use of computers (Coffin & Macintyre, 1999; Cooper, 2006; Young, 2000) . He and Freeman (2010) noted that women showed lower confidence and greater anxiety regarding the use of computers, and Çoklar and Şahin (2011) identified increased levels of technostress among women. However, in contrast, some studies have indicated that men are more prone to this type of technological stress (Ragu-Nathan et al., 2008; Tarafdar, Tu, Ragu-Nathan, & RaguNathan, 2011) . Studying the role of gender and personality traits in the potential impact of the hedonic use of computing platforms, Schwark, Dolgov, Hor, and Graves (2013) identified differences between the behavior of men and women as well as the effect of personality characteristics linked to neuroticism, narcissism, self-esteem, and extraversion. Other differences in relation to users' age, time of professional experience, and amount of formal education received are also frequently observed in the literature (Burton-Jones & Hubona, 2005; Çoklar & Şahin, 2011; Elie-Dit-Cosaque, Pallud, & Kalika, 2011; Jena & Mahanti, 2014; Joiner et al., 2013; Mikkelsen, Øgaard, Lindøe, & Olsen, 2002; Morris, Venkatesh, & Ackerman, 2005; Ragu-Nathan et al., 2008; Şahin & Çoklar, 2009; Simon & Usunier, 2007; Tarafdar et al., 2011; Venkatesh et al., 2003; Venkatesh, Thong, & Xu, 2012) .
The literature also suggests that younger generations cope better with IT than previous generations (Prensky, 2001; Zemke, Raines, & Filipczak, 1999) . Studies related to the acceptance of IT indicate that users' age is negatively related to their perception of the ease of use of technology (BurtonJones & Hubona, 2005; Venkatesh et al., 2003) . Zhou, Chourasia, and Vanderheiden (2017) identified that the need for metaphors used in the processes of developing mental models applied to reduce interaction problems related to the use of IT applications and services should be adapted for older users. Czaja and Sharit (1993) found higher levels of stress among older users when performing computer-mediated tasks. Recently, it has been understood that an antecedent of the acceptance and intent of IT usage is supporting conditions, that is, users' belief about the adequacy of the support they receive for the use of IT (Venkatesh et al., 2012) . In this context, researchers have explained that users' age and gender are important moderating factors in this relationship, considering that older users tend to have greater difficulties in processing new and complex information, which can affect their ability to learn new technologies (Morris et al., 2005; Venkatesh et al., 2012) . In this sense, Simon and Usunier (2007) observed that users' age is negatively related to their preference for the use of IT-based services. Similarly, older workers have reported higher levels of anxiety regarding the use of computers (Elie-Dit-Cosaque et al., 2011; Joiner et al., 2013; Mikkelsen et al., 2002) and higher levels of technostress (Çoklar & Şahin, 2011; Jena & Mahanti, 2014) . On the other hand, younger users reported more technostress in the studies by Ragu-Nathan et al. (2008), Çoklar (2009), and Tarafdar et al. (2011) .
Other studies have found evidence of the moderating effect of users' educational level on their reactions to the use of IT (Agarwal & Prasad, 1999; Elie-Dit-Cosaque et al., 2011; Mikkelsen et al., 2002; Ragu-Nathan et al., 2008; Tarafdar et al., 2011) . Workers' educational level is related to various aspects of their organizational life, such as behaviors, beliefs, and professional performance (Ng & Feldman, 2009 ). Holden and Rada (2011) indicated that in IT, users' educational level, among other factors, should be considered in studies related to users' behavior in relation to the acceptance of technology usage. Agarwal and Prasad (1999) , for example, suggested that educational level may be indicative of the cognitive potential of users, facilitating the learning process of new technologies. In addition, users with higher levels of formal education are more exposed to the use of computers in general, which facilitates their technological adaptation (Tarafdar et al., 2011) . In this sense, Elie-Dit-Cosaque et al. (2011) suggested that workers, in the course of their academic life, should acquire skills in the use of IT, becoming more comfortable with its use. In a study involving French IT workers, researchers found evidence that workers with higher levels of formal education suffer less anxiety regarding the use of IT. Agarwal and Prasad (1999) identified that the ease with which users use new technologies increases according to their educational level. According to Hsiao (2017) , Krishnan (2017) , RaguNathan et al. (2008) , Tarafdar et al. (2011) , users with a higher level of formal education report less technostress. Similarly, Mikkelsen et al. (2002) detected that anxiety regarding the use of computers is negatively related to education.
However, although several studies reported in the previous paragraphs indicate the importance of demographic variables for the use of IT, some studies did not detect this relationship Korobili, Togia, & Malliari, 2010; Maier, Laumer, Eckhardt, & Weitzel, 2015; Parayitam, Desai, Desai, & Eason, 2010; Scott & Walczak, 2009; Wang, Shu, & Tu, 2008) . For example, Scott and Walczak (2009) did not observe significant differences in age in relation to users' self-efficacy regarding the use of computers. Similarly, Parayitam et al. (2010) found no influence of the variables age and gender on the levels of users' anxiety regarding the use of IT. Korobili et al. (2010) did not observe differences in the educational level of users with anxiety due to the use of computers or in their attitudes toward IT. The variables gender, age, and educational level did not have explanatory power over the general level of technostress in research conducted by Wang et al. (2008) . did not detect differences in gender and age for the exhaustion provoked by the use of IT, even with IT professionals and users evaluating themselves. In the same vein, Hsiao et al. (2017) did not detect a strong influence of the gender variable on technostress, in contrast to what was expected by the authors. studied the social overload caused by the use of social networking sites, a type of stress provoked by the use of IT, but they did not find significance for the variables gender and age, in contrast to the authors' expectations. Although Hsiao (2017) detected a correlation between age and educational level and technostress, the author did not find the same effect for the gender variable. On the other hand, Krishnan (2017) did not find evidence of the effect of the variables age and gender on technostress but identified a slight effect of the level of formal education.
Thus, considering that the empirical evidence on the differences related to demographic characteristics and the results regarding IT usage in organizations are inconclusive and sometimes contradictory, this study is proposed to contribute to the debate, presenting new evidence obtained from the observation of these variables' behavior when compared with the technostress creator factors. In this regard, we expect that by adjusting the focus of the analysis for each of the measured subdimensions, this study will help broaden the understanding of the role of differences related to gender, age, educational level, and time of professional experience by IT users with regard to the result of the use of these technologies in organizations.
To summarize the results found in the previous surveys of the relationship between technostress and the demographic characteristics related to gender, age, and formal education, we elaborate Table 1 . On the other hand, the scarcity of studies that relate the time of professional experience and that directly relate to technostress suggests that this is a gap to be filled in the literature.
Hypotheses and research model
Considering that previous studies have dealt with technostress in general, although the phenomenon is a second-order construct (Ragu-Nathan et al., 2008) , as well as considering the need to clarify the controversial results of the literature, we chose to test each factor of technostress separately, deepening the results and seeking to clarify the divergences of the literature.
Thus, from the studies that indicate that the younger generations accept and deal better with new technology, they indicate to finding it easier and having a preference for the use of technology in daily activities, as well as presenting lower levels of stress and anxiety with the use of computers to reduce interaction problems related to the use of IT applications and services (Burton-Jones & Hubona, 2005; Czaja & Sharit, 1993; Elie-Dit-Cosaque et al., 2011; Joiner et al., 2013; Mikkelsen et al., 2002; Morris et al., 2005; Prensky, 2001; Simon & Usunier, 2007; Venkatesh et al., 2003 Venkatesh et al., , 2012 Zemke et al., 1999) , we present the following research hypothesis:
H1: Compared to younger workers, older workers are more affected by (a) techno-overload, (b) techno-invasion, (c) techno-complexity, and (d) techno-uncertainty.
In spite of the lack of studies that have related technostress and professional experience, we expect that the time of experience of a worker is related to the age of the workers. Thus, according to the previous findings related to age, and considering that the time of professional experience is one of the main aspects of interest in the literature on diversity in the workforce (Van Knippenberg et al., 2004) , we present the following research hypothesis:
H2: Compared to less experienced workers, more experienced workers are more affected by (a) techno-overload, (b) techno-invasion, (c) techno-complexity, and (d) technouncertainty.
From the studies that indicate that men present more positive attitudes, lower levels of anxiety, as well as feeling more comfortable and confident with the use of computers (Chua, Chen, & Wong, 1999; Coffin & Macintyre, 1999; Cooper, 2006; He & Freeman, 2010; Huffman et al., 2013; Young, 2000) , we present the following research hypothesis:
H3: Compared to men, women are more affected by (a) techno-overload, (b) techno-invasion, (c) techno-complexity, and (d) techno-uncertainty.
Finally, in view of studies that found evidence that people with a higher educational level tend to adapt and learn to new technologies better and more easily, as well as having lower levels of anxiety and feeling more comfortable with the use of computers (Agarwal & Prasad, 1999; Elie-Dit-Cosaque et al., 2011; Mikkelsen et al., 2002; Tarafdar et al., 2011; Venkatesh & Morris, 2000) , we present the following research hypothesis:
H4: Compared with workers with a higher level of formal education, workers with lower levels of formal education are more affected by (a) techno-overload, (b) techno-invasion, (c) techno-complexity, and (d) techno-uncertainty. In this sense, the hypotheses developed for the present study can be represented by the research model presented in Figure 1 .
Methodology
For the present study, we adopted a quantitative approach, considering that users' perceptions were represented by numerical data, facilitating statistical analysis of the data collected. The research is descriptive, given that it was based on a structured plan that measured the characteristics described in the investigated research problem. To that end, we conducted a crosssectional analysis since the data were collected exclusively between the months of November and December 2014. The data can be classified as primary and subjective: primary because they were collected specifically to complete the research project, and subjective because they reflect the opinions of the participants (Hair, Babin, Money, & Samouel, 2005) .
Fourteen public Brazilian institutions, all with high rates of IT use in their organizational processes, agreed to participate. The workers of these public institutions, linked to the Brazilian judiciary, basically work on two lines of action. The first is related to the direct service provided to citizens, especially the receiving and processing of their legal claims. The second line of action is related to support activities such as human resource management, accounting, and finance. In addition, all agencies contained internal departments to provide IT services to users, thus justifying why they were chosen. Approximately 4500 users received an invitation via e-mail to participate in the research. A total of 940 people sent their answers through the completion of an electronic form. However, after preliminary analysis of the replies, we decided to withdraw 13 questionnaires that were filled out incompletely. Thus, the final sample contained 927 questionnaires, which represents a response rate of 20.3%. The questionnaires were administered between the months of November and December 2014.
The questionnaire used to measure the technostress creator factors is based on the instrument presented by Tarafdar et al. (2007) . More specifically, the variable techno-overload (TOV) was measured by five questions. For techno-invasion (TIV), we used four questions. Techno-complexity (TCO) was measured by five questions. Finally, four questions measured techno-uncertainty (TUC). In all cases, we used a 5-point Likert scale ranging from "totally disagree" to "totally agree." However, we opted to remove from the questionnaire items referring to the construct of techno-insecurity. This decision was because the sample was exclusively composed of public servants who have the right to job security, as guaranteed by the Brazilian Federal Constitution. Thus, considering that, in essence, techno-insecurity captures the fear that workers report of losing their jobs and being replaced by other workers who are more technologically skilled, the inclusion of techno-insecurity could generate a bias in the analyses, compromising the results.
To gather additional information necessary to achieve the objective of this study, we included questions regarding variables related to the individual characteristics gender (GEN), age (AGE), level of formal instruction (EDU), and length of professional experience (EXP). Thus, the applied questionnaire contained a total of 24 questions, and for questions related to technostress, we offered the answer option of "I do not know or non-applicable." Before the questionnaires were administered, they were submitted to a group of six users to verify the understanding of the questions, with no problems being registered (Hair et al., 2005) .
To perform quantitative analyses, we calculated the proportion measures, descriptive statistics (mean and standard deviation), and the questionnaire's internal consistency indexes (Cronbach's alpha). As a support tool, we used SPSS 22.0. Then, the existence of differences between user groups identified on the basis of gender, age, educational level, and length of professional experience was investigated by the specification of a multiple imputation and multiple causes (MIMIC) model, using structural equations modeling (SEM), as proposed by Joreskog and Goldberger (1975) . This is an agile method of identifying differences between groups through the use of dummy variables in a causal model (Marôco, 2014) . Thus, for the variable gender, we established a value of 0 for women and 1 for men. For the variable formal instruction, we established a value of 0 for the group with less formal education (graduate or less) and 1 for respondents with specialization (lato sensu), master's degrees and doctorates. To create groups based on the age criteria, we considered 39 years of age a point of delimitation, considering that people at that age, or younger, generally started their professional life after the beginning of IT usage in professional environments (these were identified with a value of 1). Thus, it is possible to analyze the differences between these people and those who have worked without IT support (they received a value of 0). Finally, for the variable experience, we established a value of 0 for the group with a lower number of years worked in the agency (up to 10 years) and 1 for respondents with longer experience (11 years or more). The structural models were specified in the IBM AMOS version 22 package.
Data analysis and discussion
Data analysis began with the characterization of the sample presented in Table 2 .
Given the answers by the participants, they can be characterized as follows: • Most of the 927 participants are male (56.96%), and 43.04% are female; • The majority completed a specialization course (postgraduate lato sensu), representing 58.58% of the answers; • There was a predominance of participants with ages ranging between 30 and 39 years (40.67%) and who have worked at the institution between 6 and 10 years.
We did not identify trends or absolute majorities in the sample that could interfere in the results. We also did not observe significant differences in the distribution of the characteristics of the sample and population servers in a comparison of available data on the basis of human resource agencies. The data on the participants' gender and age allow us to determine that the research respondent is the typical user of the organization, given that there were no biases or tendencies observed that may compromise the representativeness of the sample. For the same observation, information related to the time of experience in the organization is established since it is compatible with civil service examination periods to fill vacancies. Similarly, the prevalence of users that completed specialization courses (58.59%) is explained by an organizational strategy shared between the 14 researched agencies that grants financial incentives to employees who complete specialization courses. Thus, we can conclude that the sample collected is appropriate for the objectives of the study. The evaluation of the variables related to technostress (Ragu-Nathan et al., 2008; Tarafdar et al., 2007) revealed that, in general, the averages found were low, which suggests that this problem does not appear to be particularly relevant in the opinion of the population surveyed (Table 3) . For example, the lowest mean among the research variables (M = 1.65) was detected in the construct of techno-invasion (TIV). That is, the surveyed users stated that their personal lives are not being heavily invaded by the use of IT in their organizations. In addition, this was a homogeneous opinion (SD = 0.78). Although all of the items of the variable presented low means, some users reported that they have contact with work, even during their vacations, because of the IT used in the organization. This statement is based on the fact that this item presented the highest mean of the construct (M = 1.96) and a high degree of discrepancy in the responses (SD = 1.24).
Similarly, users did not report facing many difficulties with the complexity of the technological environment that they use at work. This is what the mean of 2.02, identified for the techno-complexity (TCO) variable, and the standard deviation of 0.86 suggest. Among the items that compose the construct, what stands out is the users feel that they do not have enough time to study or to keep technologically up-todate (M = 2.31), a nonconsensual opinion (SD = 1.22). On the other hand, the item with the lowest impact was the opinion that the users find understanding and using new technologies to be complex (M = 1.82). The result of the techno-overload (TOV) variable appeared to be more noticeable though still inconsistent, with a mean of 2.31. The data suggest that users do not realize how important the intricacies related to the increased volume of work provided by the use of IT in their organizations are. The data suggest that users do not realize how important the difficulties that they face are related to the increase in work volume provided by the use of IT in their organizations. However, this is not a homogeneous opinion, given the detection of a standard deviation of 1.04, the largest among the variables studied. Thus, the data indicate that a share of users reported being subject to this problem, which can be explained by the use of different technological solutions by the internal departments of public agencies and by the irregular workload distribution between the areas of the organization. Finally, the techno-uncertainty (TUC) variable presented the highest mean among the four technostressrelated variables, reaching a value slightly higher than neutrality (M = 3.07), and a high degree of convergence of opinions (SD = 0.88). In this construct, which is related to the constant changes in the organization's technological environment, we highlight the item concerning the constant evolution of the technological environment applied by users (M = 3.62 and SD = 1.13). It is worth noting that the values found were very similar to those obtained by the item that measured the degree of innovation of the services provided by the IT department (M = 3.50 and SD = 1.01) present in the product service construct. Comparing the results obtained in this research with the data obtained by Tarafdar et al. (2007) and Ragu-Nathan et al. (2008) , several similarities were also identified (Table 4) . In general, the levels of technostress detected in the three surveys were low, and in all three cases, the variable techno-complexity was the variable achieving the highest score. Similarly, the techno-invasion variable obtained the lowest mean in all three studies. The standard deviations were also drawn near and overall indicated a reasonable level of agreement among the participants. Finally, the reliability indicators of the constructs were located in similar levels, slightly lower than those found in the three variables of service encounter but with proper consistency.
Despite the similarity between results, we observed that the levels of technostress highlighted in this study were lower than those presented in Table 4 . In addition to the differences related to the technological environment of the surveyed organizations, a possible explanation for the observed technostress reduction in the four studied factors may be in the fact that seven years have passed since the completion of previous studies. During this period, users experienced the use of IT in their professional and personal lives intensively, in such a way that technology is already part of their lives. Thus, the data suggest that users may have become accustomed to the use of IT, which may have caused a reduction in the levels of technostress. Finally, Cronbach's alpha analysis indicates the reliability of the internal coherence of the instrument used in the research, whereas all of the values found were located between 0.77 and 0.86, greater than the minimum recommended value of 0.70 (Hair et al., 2005) .
To detect whether the answers of the respondents classified by gender, age, educational level, and time of experience presented means with significant differences, we performed comparisons through the specification of five structural equation models (SEM), with each being specifically built for each variable in the study. To allow the use of the MIMIC approach, we specified a second-order structural equation model for the technostress construct, in conjunction with the four dummy variables related to the individual characteristics analyzed, according to Figure 2 . After making the necessary adjustments to the model, the goodness-of-fit indices obtained can be considered acceptable, as described in Marôco (2014) The analysis of the regressions weights indicated that the four technostress creator factors studied in this article were significant (0.05 level), corroborating Tarafdar et al. (2007) and Ragu-Nathan et al. (2008) . Table 5 presents the estimates obtained. Table 6 presents the estimates obtained for the age variable, related to each of the four technostress creator factors. Users under 39 years of age were grouped (N = 446), as were those over this age limit (N = 481). This division allowed users to be grouped into those who started their professional careers before the diffusion of IT in organizations compared to respondents who started their careers after this diffusion. Thus, a dummy variable was specified to represent older users.
Age
Regarding the effect of the age of the workers on technostress (H1), we tested hypotheses that when compared to younger workers, older workers are more affected by (a) techno-overload, (b) techno-invasion, (c) techno-complexity, and (d) techno-uncertainty. In this sense, the evidence supported hypothesis H1c and did not support hypotheses H1a, H1b, and H1d. More precisely, we detected a difference related to the age of users: the results suggest that older users tend to perceive the organizational technology environment (techno-complexity) to be more complex than younger users. This finding is consistent with the studies by Şahin and Çoklar (2009) and Jena and Mahanti (2014) but contradicts the results found by Ragu-Nathan et al. (2008), Tarafdar et al. (2011) , and Çoklar and Şahin (2011) . A possible explanation is the fact that younger people are more familiar with the use of various technologies, which can cause the reduction in the perception of the complexity of the technological environment. New generations use technological devices from a very young age and more often (Prensky, 2001 ). For example, Joiner et al. (2013) identified that younger users use the Internet more, in terms of frequency and amplitude, than previous generations. However, Helsper and Eynon (2010) warned that users' age is one of the factors that should be considered in this regard, in addition to gender, education, experience, and the amplitude of IT use. Finally, no significant differences for the remaining technostress creator factors (techno-overload, techno-invasion, and techno-uncertainty) were found. Table 7 presents the estimates obtained for the variable professional experience, related to each of the four technostress creator factors. The division between the groups added users with longer professional experience in the public institutions surveyed (N = 316) and compared them with the group of users who have worked for less time in the organizations (N = 611). Thus, a dummy variable was specified to represent users with longer professional experience.
Professional experience
Regarding the effect of workers' time of professional experience on technostress (H2), we tested hypotheses that, when compared to less experienced workers, more experienced workers are more affected by (a) techno-overload, (b) techno-invasion, (c) techno-complexity, and (d) technouncertainty. In this sense, the evidence supported hypothesis H2c and did not support hypotheses H2a, H2b, and H2d. More precisely, we did not observe any relationship between users' professional experience and the factors techno-overload, techno-invasion, and techno-uncertainty. However, a positive relationship between users' professional experience and the techno-complexity problem was detected. That is, the longer the users' length of professional experience is, the more these users are affected by this problem. A possible explanation may be related to the fact that in the surveyed institutions, users with more experience in general are older professionals. Thus, this result is coherent with what was detected in relation to the age variable in this study. Table 8 presents the estimates obtained referring to the gender variable, related to each of the four technostress creator factors. The users were divided between women (N = 399) and men (N = 528). A dummy variable was specified to represent male users.
Gender
Regarding the effect of the gender of workers on technostress (H3), we tested the hypothesis that when compared to men, women are more affected by (a) techno-overload, (b) techno-invasion, (c) techno-complexity, and (d) technouncertainty. In this regard, evidence supported hypothesis H3c and H3d, but did not support hypotheses H3a and H3b. The data indicated that technostress can be influenced by gender differences, supporting the findings by Tarafdar et al. (2011 ), Ragu-Nathan et al. (2008 , Şahin (2011), and Jena and Mahanti (2014) . Surprisingly, however, women and men were differently affected by the phenomenon. Women reported being subject to higher levels of techno-complexity and techno-uncertainty, while men indicated feeling greater effects from techno-overload and technoinvasion. These findings seem to be related to the evidence indicating that men are more oriented toward extrinsic aspects regarding the use of IT while women are more sensi- tive to intrinsic aspects (Venkatesh et al., 2003) . In this sense, among the technostress creator factors, techno-overload and techno-invasion are the most closely related to external aspects of the phenomenon (increasing workload and invasion of private life), while techno-complexity and technouncertainty refer to internal factors of the problem (difficulties with the complexity of and with the constant changes in the technological environment being used). Table 9 presents the estimates obtained for the variable of educational level, related to each of the four technostress creator factors. The division between the groups added users who have studied up to the undergraduate level (N = 330) and compared them with the group of users who have a specialization or completed their master's degree or doctorate (N = 597). Thus, a dummy variable was specified to represent users with a higher level of formal education. Regarding the effect of workers' level of formal education on technostress (H4), we tested the hypothesis that when compared to workers with higher level of formal education, workers with lower levels of formal education are more affected by (a) technooverload, (b) techno-invasion, (c) techno-complexity, and (d) techno-uncertainty. Nonetheless, we did not observe any relationship between users' educational level and the four technostress creator factors (hypotheses H4a, H4b, H4c, and H4d), which is consistent with the findings by Wang et al. (2008) and contradicts those found by Ragu-Nathan et al. (2008) , Tarafdar et al. (2011 ), Hsiao (2017 , and Krishnan (2017) .
Educational level
In summary, considering the five analyses carried out, the results suggest that the individual differences related to gender, age, educational level, and users' length of professional experience presented significant differences when related to the different aspects (or factors) of stress caused by IT usage in organizations. However, the results indicate that, aiming at a broader understanding of the problem, these demographic characteristics should be examined individually and must be connected one by one with the technostress creator factors.
In general, we observe that the effects of a particular demographic characteristic vary according to each factor of technostress, taken in isolation. In some cases, the analysis of a given characteristic produced the opposite results according to different stressors (for example, for the gender of the respondents). That is, managers and future researchers should be aware that a broader and deeper understanding of technostress necessarily involves a detailed analysis of the effect of each of its components on the variables or associated constructs.
In view of the contradictory results observed in the literature on the effect of the association of demographic and technostress characteristics, we needed to find possible explanations. To do so, we used the literature on the diversity of the workforce, coming from the field of applied psychology. In this regard, Roberson et al. (2017) present a comprehensive review of the literature of the field, from which we were able to identify that the degree of distribution of differences within organizations can affect the outcome of the variables of interest (Williams & O'Reilly III, 1998) . That is, the analysis of very different groups, in terms of demographic characteristics, may produce highly different results. Another possible explanation may be related to the fact that individuals may be identified more (or less) with demographically marked subgroups than with larger groups, which can cause changes in the functioning of the groups, including responses to external stimuli (Lau & Murnighan, 1998) . In addition, different organizational contexts can impact the results of studies. In this regard, Joshi and Roh (2009) examined the role of contextual factors in the research of the diversity of the workforce and warned that the variation in the research contexts, such as the types of market, occupation, or team, can lead to significant changes in the results of field studies at the organizational and individual levels. In this respect, previous research has alerted us to the importance of personality traits and cultural aspects in research on the beliefs, perceptions, and results concerning the use of IT in organizations (Krishnan, 2017; Maier, 2012) .
Conclusion
The objective of this study was to determine whether the individual characteristics of gender, age, educational level, and users' length of professional experience produce differences in relation to users' perception of the technostress creator factors. The results indicated that the stress caused by the use of IT in organizations affects users in the most varied ways and those individual characteristics strongly influence the manifestation of the phenomenon. More specifically, the results of this study indicated that the longer the users' length of professional experience is, the more they will be affected by the perception of the complexity of the professional technological environment (techno-complexity), an issue that was also impacting older users. In relation to gender differences, women reported being more exposed to higher levels of techno-complexity and techno-uncertainty, while men seemed to suffer more from the effects of techno-overload and technoinvasion. Finally, we did not observe any relationship between users' educational level and the four technostress creator factors among the users of the surveyed public institutions.
Because the body of previous research that studies the problem of technostress faced by workers is aligned with itself (e.g., Ahmad et al., 2014; Ayyagari et al., 2011; Fuglseth & Sørebø, 2014; Jena, 2015; Krishnan, 2017; Lee et al., 2016; Maier, 2014; Ragu-Nathan et al., 2008; Riedl, 2012; Suh & Lee, 2017b; Tams et al., 2014; Tarafdar et al., 2007 Tarafdar et al., , 2010 Yan et al., 2013) , the present study adjusts its focus of analysis specifically to the relationship of each creator of technostress (Ragu-Nathan et al., 2008) , with the variables gender, age, professional experience, and formal education being among the most commonly presented topics in the literature on workforce diversity (Van Knippenberg et al., 2004) . In this regard, several contributions can be drawn for the theory and management of IT services in organizations. In the theoretical field, the study results explicitly state that demographic differences can significantly alter the levels of technostress reported by users. Therefore, future research can consider the impact of this influence when relating the phenomenon to variables at the organizational and individual levels. However, the association between technostress and the individual characteristics studied is differentiated. In contrast, the results noted that this association must be made in a specific manner, relating the demographic characteristics to each specific stressor. In this sense, the results of the present study provide elements that may help understand the seemingly contradictory results observed in previous research, which at times points to the existence of differences related to demographic characteristics or gathers evidence in the opposite direction. More specifically, rescuing the divergences of the results in previous research (presented in Table 1 ), Ragu-Nathan et al. (2008), Tarafdar et al. (2011) , and Jena and Mahanti (2014) identified higher levels of technostress among men, while the evidence obtained by Çoklar and Şahin (2011) indicates the opposite (more technostress among women); in addition, the results presented by Wang et al. (2008) , , Hsiao et al. (2017) , Hsiao (2017) , and Krishnan (2017) did not find significant results. In the present study, the results indicate that the gender variable is affected in a mixed manner; that is, men are subject to higher levels of techno-overload and techno-invasion, whereas technouncertainty and techno-complexity seem to affect women more. The evidence from the literature is also contradictory for the age variable: Çoklar and Şahin (2011) and Jena and Mahanti (2014) detected higher levels of technostress among older workers, whereas Ragu-Nathan et al. (2008) , Tarafdar et al. (2011) , and Hsiao (2017) found evidence in the opposite direction (more technostress among youth). The results of the present study indicate that only one of the four analyzed technostress creator factors was significant (techno-complexity), affecting older workers more intensely. Finally, for Tarafdar et al. (2011) , workers with higher levels of formal education are more subject to technostress, while Hsiao (2017) and Krishnan (2017) found contradictory evidence (more technostress among the less educated). On the other hand, the results of the present study did not find significant effects between the technostress creator factors and the level of formal education of the users, corroborating the results obtained by Wang et al. (2008) .
In the practical field, the results of this study help IT managers understand the role of individual differences in the context of technostress, subdivided by the technostress creator factors. IT managers are provided with information that can contribute to the adoption of problem-solving actions designed specifically for each audience. In addition, this information can serve as a basis for the training of technical staff, with a focus on understanding the reactions and needs of each subset of users, segmented by gender, age, level of formal education, and time of experience. We identified, for example, that older workers suffer more from problems related to the complexity of the technological environment. With this in mind, professionals and IT managers must direct efforts and investments to increase the usability of IT solutions, making the technological environment simpler and more intuitive. Another possibility to meet the needs of older workers is the specialization of support professionals for the service of this public. In addition, older workers could receive specialized training on new and future solutions, with a strong emphasis on practical activities. Therefore, as highlighted by Ayyagari et al. (2011) , understanding the factors that help explain the origins and consequences of the technostress can guide managers to adopt interventions with the objective of reducing the costs associated with the existence of people with stress in organizations
The study, however, has limitations that contraindicate the generalization of the results. First, the data were collected by means of a non-probabilistic sampling process and defined by convenience, considering that the respondents' participation was voluntary. Second, the investigation focused on public sector bodies, which, as noted by evidence in the literature (Baarspul & Wilderom, 2011; Rainey & Chun, 2007) , have operating dynamics, especially on the organizational level, that are very diverse in private organizations. From these limitations, we suggest that subsequent studies include private and third sector organizations and expand investigations to other geographical and cultural contexts so that the results can be compared with those obtained by the present study. By also considering the different results found in the literature, we suggest that future researchers deepen the analysis of the relationship between the individual characteristics and technostress, general and relative to its creator factors, through the study of the influence of technological, contextual, and social contexts in which the workers are involved (Elie- Dit-Cosaque et al., 2011; Joshi & Roh, 2009; Krishnan, 2017; Maier, 2012) . We also suggest studies that investigate the role of individual characteristics in technostress under different contexts relating to the use of IT in organizations, as proposed by Yeo and Gold (2015) : standardization (full IT use), hybridization (partial IT use), and conventionalization (disuse of IT).
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